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Description 

Background ol the Invention 

r0001l A variely of wood preservation formulations exist including those which contain a biocidal cation such as 
Sr and 2ar expound, inclutf.ng an ammonium compound. J. A. Butcher et al., in New Zealand Journal of 
F^sw ScleTcfvoTjrSo-358 (1979) describe various unmodified and copper-modified ^™<™^T 
£un?a!S^ 

LnimBthui ammonium chloridecupric chloride, and cocodimethylamine acotate:cupnc acetate. 
S^J^^Sl- Journal of Wastry Science 13(3). pp. 354-363 (1983) » «£T 

a^ethJalkyWnine salts showed some Initial improvement over an amine salt atone^However, in most cases, 
soluble cocoer salts which are often acidic, are too corrosive to add to wood treatment mixtures. 

Son W and a quaternary ammonium compound which contains an anion to soluble *e quaternary r em- 
compound Such anions as hydroxide, chloride (which is preferred), bromide, nitrate. bisuHate acetate b.car- 
™an3oS«efom«te,bo^ 

w^d I by decomposition of the tetraamine copper (II) complex that forme during preparation of the ammoniacal copper 

SST] 9 ^^preservation lormulations comprising a biocidal cation, eucfv as. aie , °W***3 

Kline such as a diamine, are described in U.S.Patent Noe. 4,761 .179. 4.857,322 and 5.276.029 to R. Goettsche 

eTK u a^t Na 5,276,029 certain formulations are used which comprise copper carbonate and ethoxylated 

Si" ArJ'a^iiacal copper-quaternary ammonium compound formulation was reported to prevent decay by P. 
Ete a 4^o^CQ (L kj^ copper oxide). See K. J. Archer et al. "A Proposal to AWPA Committee P4 to 
^luT/^ntca. C^pe/QuaCACQType B in AWPA Standards", American Wood Preservers' Association Treat- 
ments Committee P4, American Wood Preservers' Association Proceedings, 1990. 

Summary of the Invention 

[00061 The present invention relates to a wood preservation formulation which comprises a complex of a copper 
cation and a alkoxylated diamine which shows improved performance over copper-amine complexes. 

Detailed Description of the Invention 

100071 The liquid wood preservation formulation formed by the present invention will comprise water, as the solvent 
component of the formulation, with the remainder comprising the active wood preservation reagents to be described 
below along with any other optional additives deemed needed. 

[0008] The biocidal cation used in the wood preservation formulation of the present invention is derived from a copper 
reagent that can be either water-soluble or water insoluble. 

[00091 Representative salts of the copper cation which may be used Include the chloride, sulfate, hydroxide nitrate, 
formate acetate, carbonate or bicarbonate, borate or oxide. However, copper compounds that are basic in nature are 
preferred to those that are acidic. Since multiple copper sources can be used, all further discussion of copper concen- 
trations in the formulations used In accordance with the invention win be expressed on an oxide basis (namely, copper 
as CuO). 

[00101 The alkoxylated diamine component of the formulations of the present invention is of the formula 

(CH,CH(X) 0),H 

where n is an integer which can vary from 1 to 4, preferably 2 or 3; X is selected from the group consisting o« hydrogen 
methyl, ethyl, and phenyl; x, y, and z are each integers which can be 1 to 6; and R is fatty alkyl of (rem about 8 to 22 
carbon atoms, preferably from 10 to 20 carbon atoms. In the foregoing compounds, X is preferably hydrogen smce 
such compounds form copper complexes that are water soluble at substantially all ratios of copper to diamhe. 
room In the formulationa contemplated herein the weight ratio of copper cation (as CuO) to alkoxylated diamine m 
terming the desired complex will vary from about 1:30 to about 5:1 and the respective weight amounts of each in 
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The effectless of all .our Coppermine complexes ^t^t^^^^. 
an approximately 0.7 - 1.7 kg/m* threshold. These four complexes control both attack by 

1™ to shoe, an unexpectedly good effect against P. placenta. The formulations of copper-Ethoduomeen C/ 
SSTTilR TS£ and 5) weTe the most effective of those tested, with approximate* 1 .4 kg/ 

m a o, the formulated chemicals being sufficient to control the attack by all *ire« , fungi. 

WIT] Comparison of complexes made with simibr rates of Ethoduomeen (VI 3 and Propoduomeen t^3 (Exam- 
52 B and Showed that the copper/Ethoduomeen complex at a 21 wt/wt ratio gave somewhat better control o*l P. 

[0018J The Teste Procedures and Examples which follow set forth certain embodiments of the invention. 
TFST PROCEDURES 

[0019] An biological evaluations were run according to procedures given in the American Wood Preserver* Associ- 

SSTrS^mJital consisted of 19 by 19 by 19 mmeapwood blocks preparedfrom southern yellow pine (Pihus 
^9^SS£S^ a«er JLm Lrs) (for white-rot fungus). Due to the s^ solut^ ^by 
Semyetowpine and red alder, the same solution concentration of each chemical was used to treat the blocks of 
both wood species, at the same time. ^ M 

A glp 396 southern yellow pine test blocks (6 treatments x 2 fungi x B repteates x « 
ira idditonal blocks were included), and 198 red alder test blocks (6 treatments x 1 fungus x 6 replicates x 5 eon- 
£2^^S5!i** were lnc.uded) were oven dried at 10TC and weighted (T,). The even drted 
bfocks were then vacuum impregnated with dilutions of the various compounds m e.ther water or tduene. Control 
we preyed by tre^g^h toluene in the case C Example 2 and 2% ethanoiamine In water forthe copper- 

ethanolarnine solution was chosen for treating the control blocks because j^notata ^hadbeen 
Sedintotheoopper<liamine complexes for filing out me coortfwafionrequ.^ 

Steof the ccwer-amine complexes were treated with 2% ethanoiamine In ^cancel om^^ble^cldal 
eflecTcaused byethanolamine. However, such eflects are unlikely due to the high water solubility of ethanoiamine, 
San^?n^^ 

a set SoVbtecks treated with water on.y was also exposed to the testing fungi under me ^ ^on^The 
witf* losses of the two sets controls did not show any significant difference as observed from the example data in 

man The preservative uptake was determined from the increase in the weight ot the blocks following treatment (T 2 
. T,). The retention of the blocks for each chemical was calculated as follows: 
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3 (Ta-LJC ^ n 
Preservative Retention (kg/m ) = r? x 10 



T 2 - T t = grams of treating solution absorbed by the block. 
C = grams of preservative in 100 g of treating solution. 
V = volume of b lock in cubic centimeters. 

P0241 Thebloctewerathenwrappedinplaati^ 

E^etaboratoryfortwo weeks. The Mocks were then subjected ^wo-week vrater l^ch Ea* jou^ b^te (21) 
was sTmeraed in 400 ml distilled water. The leaching containers were evacuated tor 30 mm. after which the vacuum 
rs^eTlthebloote kept submerged dumfl saturation by me distilled water. Aft^ 
rieacTwSeTwas replaced by fresh distilled ^ 

Kderstrjs were ponderosa pinesapwood. while * Tmn^wk^b^W^™™^^™ 
inoculated wiTh one of the three fungi. The Inoculum sections of fungi were cut from the leading edge of the fungaJ 
m^bTpetri dish cultures andplaced on the sc4l^ 

wlh a screw-type metal Bd. in which a 5 mm hole had been drilled. The hole was sealed wifh Gelman GAB2u Metncel 
Ztepeln aeration. The Jars were incubated at 25'C for three weeks (until the feeder stnps were covered by 

S^fhe blocks, sterilized by exposure to 2.5 Mrad of gamma irradiation, were placed in the previously prepared 
Ss (two to a S with a croLlctlonal lace in contact with the feeder strip. The closed soil jars were incubated 

SST «Se 6 ^T^incubationperiodthe blocks were removed from fhe soil pre an *WC^^*°*J^°W 
othe surface carefully brushed away. The weights (T^of the blocks were ^ 8 , d ' be,wetheb oc ^^ n ^ 
a 1 03«C overnight and weighed again (TJ. The weight loss caused by the lungal decay was calculated from the final 
weight (T*) and the original oven dried weight (T,): 

Weight loss (%) = ^^p^- x 100% 

[0028] The moisture content ol the blocks after the test was determined by the weight after incubation (Tj) and the 
weight after final oven dry fty: 

Moisture content (%) = T % T4 x 100% 

[0029] The toxic limits were determined as the highest preservative retention which permitted a mean weight loss in 
excess ol two percent and the lowest retention which produced a mean weight loss of less than two percent. The toxic 
threshold was determined for each test as the chemical retention at which the weight loss is two percent For those 
tests which didnt produce a two percent weight loss within the range of the concentration used, the toxic threshold 
was obtained by extrapolating the highest two retentions to the point of two percent weight loss. 
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COMPARATIVE EXAMPLE 1 (not according to the invention) 

■ [0030] The following concentrate was prepared by mixing Ih. fofcwing together *^ 
SuTeollrtton resulted. 9.0% ol basic copper carbonate; 18.9% o( e!hanolam,ne; and 7 2; l^ .of detontee water 
B So3lTTe concentrate was diluted with distilled water to give solutions with 0.07%, 0 .14% 058 % ™d V4% 
Stions of^per These diluted solutions were used to treat the southern yellow p.ne and red alder btocks The 

are presented in Table 1 . 
,o COMPARATIVE EXAMPLE 2 (not according to the Invention) 
[0032] Ethoduomeenai3wasdilutedv^toluene^^ 

oUhe compound. These diluted solutions were used to treat the southern yellow p.ne and red alder btocks. The flocks 
werL e^ed to the three tungi as described above. The toxic threshold and toxrc limit values from these tests are 
IB presented in Table 1. 



EXAMPLE 3 



[0033] Aconoenttate was prepared by mixing thelollowing together until all so^^ed anda^b^e soluton 
resulted: 9.0% ol basic copper carbonate: 32.0% ol Elhoduomeen C/13; 14.0% of ethanolarmne; and 45.0% ol deion- 

mSlTTne concentrate was diluted with distilled water to give solutions with 054%. 0.48%, 0.95% and 1 4.76% con- 
Sons o, the copper and tatty diamine. These diluted solutions were used to treat the southern yellow pine and 
reTaWeTblccks Thi .blocks were exposed to the three lungl as described above. The toxic threshold and toxic limit 
values from these tests are presented in Table 1 . 



EXAMPLE 4 



ID03S1 Another concentrate was also prepared by mixing the following together until all solids dissolved and a dark 
30 SufsduS nl^d: t To% of basic copper carbonate; 6.4% of Elhoduomeen C/13; 18.0% of ethanobmine; and 
66.6% of detonized water. . , „ 

f00361 The concentrate was dOuted with distilled water to give solutions with 0.1 2%, 0.24%. 0.49% and 2.45% con- 
cWtions of the copper and fatty diamine. These diluted solutions were used to treat the southern yellow p.ne and 
r^aWer blocks. The blocks ware exposed to the three lungi as described above. The toxic threshold and tore l.m.1 
ss values from these tests are presented in Table 1 . 

EXAMPLE 5 

[0037] Yet another concentrate was prepared by mixing the following together until all solids dissolved and a dark 
40 Wue solution resulted; 9.0% of basic copper carbonate; 3.2% ol Elhoduomeen C/13; 18.4% of ethanolamme; and 

5)0381 rt The°cc^S was diluted with distilled water to give solutions with 0.10%. 0.20%. 0.39% and 1 .96% con- 
centrations ol the copper and tatty diamine. These diluted solutions were used to treat the southern P«w l*» «* 
red alder blocks. The blocks ware exposed to the three lungi as described above. The tox,c threshold and tox.c l,mit 
4S values from these tests are presented in Table 1 . 

EXAMPLE 6 

[00391 Another concentrate was prepared by mixing the following together until all solids dissolved and a dark blue 
so solution resulted: 9.0% of baelc copper carbonate; 3.6% of Propoduomeen C/13; 18.4% of ethanolamine; and 69.0% 

t^TrSe wnwntrate was diluted with distilled water to give solutions with 0.10%. 0.20%. 0.41% and 2.05% con- 
centrations of the copper and latty diamine. These diluted solutions were used to treat the southern yellow pine and 
red alder blocks. The blocks were exposed to the three lungi as described above. The toxic threshold and toxrc limit 
sb values from these tests are presented In Table 1 . 

[0041] The foregoing Examples are presented lor illustrative purposes only and lor that reason should not be con- 
strued in a limiting sense. The scope of protection sought is set forth in the claims which follow. 
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Claims 

. ^^iPhrnmarisfls a solvent having dissolved therein a complex formed 

(CHjCHCXlO),^ 
f (CH.CH (X) O) _H 

R-N(CK,).N <(5£ C H<X)0>> 

aLut B to 22 cart.cn atoms, preferably from 10 to 20 carbon atoms. 

2. A formation as claimed in claim 1 wherein th. liquid solver* consists ewentiaDy of water. 

3. A iormutotion as corned in cfcim 1 wherein the abated diamine is saiected from the group consisting an 
Bthoxylated diamine and a propoxylated diamine. 

4 Afornnuiationasclaimedlnanyoneof Ca^1 -3 wherein the weight ratio o, copper cation, expressed as CuO. 

to alkoxylated diamine is from about 1:30 to about 5:1. 
6. Afonnulattonasc^medanyoneorcialmsl .4^Ut»«^«^«*-n.«*»»«-*- 

coordination needs of the copper. 

Patontaneprflche 

, Hotzkonservierungsmttel, das ein Losungamittelenthat, In welchem eh durch UmeeUung einer ein Kupterkallon 
emSCrvSungmft ehem aiKoxy.ier.en Diamin gebHdeten Vemindung der Fennel 

(CH 2 CH(X)0)Ji 



RFeltalkyTmHetwa 8 bis 22 Kohlenstoflatomen, vorzugsweise 10 bfe 20 KoHenstoflatomen. .St. 
. 2. Mittel nach Anspruch 1 . in dem das flOeslge Lftsungsmittel Im wesentllchsn au. Vfes^ besteht 

3. Mittel nach Anspruch 1 . in dem das alkoxylierte Diamin gewahtt is! aus der Gruppe bestehend aus einem ethoxy- 
lierten Diamin und einem propoxylierten Diamin. 

4. Mittel nach einem der AnsprOche 1 bis 3, in dem das Gev^htsvemaitnis von Kupferkation. ausdruckt at. CuO 
zum alkoxyllerten Diamin etwa 1 :30 bis 5: 1 betragt 

6 Mittel nach e*em der Anspniche 1 bie 4, das aussemem ein kieines koordWerendes Amin zum Auffflilen des 
i Koordinationsbedarfs des Kupf ers enthalt. 
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Revendication* 

i una formulation pour la conservation du bois qui comprend un sotvant dans lequel est dTssous un complexe forma 

tenant un canon da cuivre et una diamtne alcoxylee da formute 

(CH 2 CH(X)0) X H 
I * (CH,CH(X)0) M 

r-n(ch j)b n< (ch ^ CH(X)0) ; h 

oi, n est un nombra antiar qui peut varier da 1 a 4, de preference, egal a 2 ou 3; X est choisl dans I. group* 
c^st ue^rCd ogene. un n4hy.es un ethyls, et un phenyle; x. y, et z sont. chacun, des nomb«s jrtrn qui 
peTent raprasenter 1 a 6; at R est un alkyle gras ayant rfanviron S & 22 atomes da carbons, de presence, da 
1 0 a 20 atomos de car bone. 

2. Une formulation selon la revendication 1 , dans laquelle ie eolvant liquide consists essentieBement en eau. 

3. Une formulation selon ia revendication 1 ] dans laquelle la diamine alcoxylee est choisie dans le groupe constitu* 
par une diamine ethoxylee et une diamine propcxylee. 

4 Une formulation selon Tune quelconque des reversions 1 a 3. dans laquelle le rapport en polds du cation de 
cuivre, exprime en CuO, a la diamine alcoxylee est rf environ 1 :30 a environ 5:1 . 

5. Une formulation selon Pune quelconque des revendications t a 4, qui comprend, en outre, une petite amine de 
coordination pour combier les besoins de coordination du cuivre. 
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